Introduction
Standardization is essential to fostering the use of harmonized methods for exposure assessment in occupational hygiene nationally and internationally. A standardized method for sampling and analysis provides data of known quality and reliability through the assurance of acceptable accuracy or uncertainty, which can then be compared to results collected at other times or in other places. Consensus standards can be used by regulatory agencies or advisory bodies to determine compliance with occupational exposure limit values. In addition, harmonized methods can be employed to generate high-quality databases of exposure results that can be used for other purposes such as epidemiological studies. Efforts have been made to promulgate consensus standards to maximize such benefits for professionals in the occupational hygiene field throughout the world. Consensus is reached through input from many stakeholders, occupational hygienists, industrial hygiene chemists, manufacturers, national authorities, and government representatives, along with many other professionals in private industry, academia, and nonprofit organizations.
With regard to workplace air quality, there are three primary relevant consensus standards organizations: ASTM International (formerly the American Society for Testing and Materials) Subcommittee (SC) D22.04 on Workplace Air Quality (under Committee D22 on Air Quality); Comité Européen de Normalisation (CEN; European Standards Organization), Technical Committee (TC) 137 on Assessment of Workplace Exposure to Chemical and Biological Agents; and International Organization for Standardization (ISO), SC 2 on Workplace Atmospheres (under TC 146 on Air Quality). [1] These consensus standards bodies, with respect to air quality, generally represent North America, Europe, and the world, respectively. Each organization produces its own standard methods, practices, guides, technical specifications (TS), and/or technical reports (TR), based on its needs. This commentary reports the most recent updates concerning each organization's mission, structure, status of standards (published or under development), and other relevant information. It also introduces harmonized standards that have been promulgated among these voluntary consensus standards organizations.
ASTM International, Committee D22 (Air Quality), Subcommittee D22.04
(Workplace Air Quality)
The scope of work of Committee D22 on Air Quality of the ASTM International is "the promotion of knowledge, the development of test methods, practices, guides, and terminology pertaining to sampling and analysis of atmospheres, interpretation of data, the standardization of recognized and practiced methods for measurement of atmospheric quality, and sponsoring of discussions among those active in the study of air quality." Committee D22, formed in 1951, is composed of eight technical SCs and lists over 500 members from around the globe. Each SC addresses a specific subject; D22.04 is a technical SC covering workplace air quality issues (excluding the establishment of occupational exposure limit values) as well as related workplace exposure issues such as surface and dermal exposures. [2] D22.04 generates standard test methods, practices, or guides, depending on the purpose of draft standards, which are balloted at the SC and main committee stages by volunteer members presented in Table 1 . ASTM International ensures a balance in official voting status among producers and other voting interests. The number of published standards under D22.04 is 47, and currently four standards on various chemical agents are under development or revision. Table 3 lists symposia and workshops since year 2000. A symposium consists of a 1-or 2-day meeting, normally held in conjunction with D22 committee and its SC meetings during the biannual ASTM committee week. Occasionally, a week-long conference on air quality issues is held separately (typically in summer or winter). Future workshops and conferences are also listed in Table 3 .
Comité Européen de Normalisation (CEN), Technical Committee (TC) 137 (Assessment of Workplace Exposure to Chemical and Biological Agents)
The main work of CEN/TC 137, equivalent to ASTM D22.04, is "standardization in the field of assessment of exposure to chemical and biological agents at the workplace, also taking into account the dermal exposure. This includes the planning and performing of measurements but excludes the establishment of limit values." The members of this committee represent manufacturers, trade unions and governmental delegates. Furthermore, the European Commission (EC) and the European Free Trade Association (EFTA) has entrusted TC 137 (under the overall responsibility of TC 352 on nanotechnologies) with the elaboration of deliverables dedicated to specific aspects of nanotechnologies and nanomaterials (Mandate M/461, see below). To participate in the TC activities, experts can become members only via their own country's national standards organizations. Currently, Germany (Deutsches Institut für Normung e.V., or DIN) holds the secretariat of TC 137. There are six working groups (WGs) under the CEN/TC 137, and currently all except WG 4 (Definitions) and WG 5 (Measurement of biological agents) are active ( Table 1 ).
The number of standards published under TC 137 is 32, and currently seven standards are under development (Table 2 ). All reports, including European standards (EN), Technical Specifications (TS), and Technical Reports (TR), are prepared in English, and then at a later stage (such as a Draft European Standard and/or approval for CEN/TS or CEN/TR), they are translated into French and German. A few highlighted projects under WG 3 (Particulate Matter), mandated by the EC and EFTA, are three EN standards under development: (1) characterization of ultrafine aerosols/nanoaerosols (prEN 16897:2015, WI-00137052), (2) provision of metrics for measurements of exposure to inhaled nanoparticles (prEN 16966:2016, WI-00137056) , and (3) assessment of inhalation exposure to nano-objects and their agglomerates and aggregates (WI-00137053). WG 6 (Dermal Exposure) is developing a TS for assessing dermal exposure to nano-objects and their aggregates and agglomerates (WI-00137054, Joint ISO/CEN work item with CEN lead), in conjunction with the EU Mandate M/461 on nanotechnologies and nanomaterials. These are expected to be completed between 2016 and 2018.
The CEN/TC 137 usually has a plenary meeting every 2 years, and it strongly recommends all WGs meet concurrently with the main committee. Most WGs meet in conjunction with the TC and also separately in the interim. In 2016, no TC meeting will take place but various WG meetings are planned. In 2017, the CEN/TC 137 meeting and other WG meetings are scheduled for mid-May in Helsinki, Finland. 
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